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© The present invention relates to a recording 
method and a recording apparatus for use with a 
disc having a data area in which data has been 
recorded and an area for recording control informa- 
tion (ie, table of contents information) for accessing a 
head to the data area. The recording apparatus 
comprises means for inhibiting the fetching of a disc 
if the control information has not been recorded in a 
predetermined area of the disc. Further, by providing 
a memory for storing the control information, the 
invention permits the accessing of a head to the data 
area in accordance with the content of the memory. 
Thus, information recorded on the disc before the 

_ control information is recorded onto a predetermined 

^ area on the disc can be reproduced. 
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DISC RECORDING APPARATUS 



The present invention relates to a disc record- 
ing apparatus for and method of recording data on 
a disc in a compact disc format, or a format similar 
thereto. 

A conventional WORM (write once, read many) 
type optical disc, has a reflectance of 40% or less. 
On the other hand, according to the prevailing 
standard, a read only compact disc has a reflec- 
tance of 70% or more. Therefore, even if the me- 
chanical parameters (si2e of outer diameter, diam- 
eter of centre hole, thickness, and the like) of a 
conventional WORM type optical disc are made to 
coincide with those of a compact disc, the optical 
parameters (reflectance, refractive index and the 
like) cannot satisfy the standard of the compact 
disc and it is impossible to reproduce the conven- 
tional WORM type optical disc using an existing 
compact disc player. 

However, a WORM type optical disc whose 
reflectance exceeds 70% has been developed by 
using organic dye material. In such a WORM type 
optical disc, a disc whose optical parameters as 
well as the mechanical parameters can satisfy the 
standard of the compact disc can be realised. 
Therefore, if such a WORM type optical disc is 
used, a WORM type compact disc which can be 
reproduced by an existing compact disc player can 
be realised. 

However, with WORM type compact discs 
which can be reproduced by existing compact disc 
players, there is the possibility such that a disc in 
which TOC (table of contents) data is not written 
may be loaded into a compact disc player. Such 
loading of a disc without TOC data is very dan- 
gerous, because in this case the optical pickup 
cannot be set to the initial position at the start of 
reproduction. 

That is, in the compact disc format, the TOC 
data is provided in the lead-in portion of the inner- 
most rim, and the time code at the start of each 
music program recorded on the disc, the number 
of the first music program, the number of the last 
music program, the final recording time and the 
like are recorded as TOC data. 

In the case of the WORM type compact disc, 
since data cannot be rewritten, after the TOC data 
has been written once, even if there is an al- 
lowance of the recording capacity of the disc, no 
additional data can be recorded since the TOC 
cannot be updated. 

Therefore, it is conventional when using 
WORM type compact discs which can be repro- 
duced by existing compact disc players, that no 
information is recorded in the TOC area until the 
data recording area is filled with data. If such a disc 



is used as mentioned above, there is a possibility 
such a disc in which TOC information is not re- 
corded may be loaded to a compact disc player. 
As is well-known, in a compact disc player, 

5 when a disc is loaded, control is executed in a 
manner such that the pickup is first moved to the 
lead-in portion of the innermost rim and the TOC 
data is read. At this time, when a disc having no 
TOC data is loaded, the pickup cannot be moved 

70 to the initial position but continuously moves over 
the disc, so that there is a danger that the moving 
mechanism of the pickup will be damaged or 
break. 

It is, therefore, an object of the invention to 

/5 provide a disc recording apparatus which can pre- 
vent the loading (or "fetching") of a disc in which 
no TOC is written to a reproduction apparatus. 

According to a first aspect of the invention, 
there is provided a disc recording apparatus for 

20 recording information onto a disc, wherein the disc 
has a data area for recording data in a predeter- 
mined position, and a control information area for 
recording control information for accessing a head 
to the predetermined position, comprising: 

25 state conversion means for converting the disc 
recording apparatus from a first state in which 
recording is executed, into a second state in which 
fetching of the disc is executed; and 
control means connected to the state conversion 

30 means for inhibiting said state conversion means 
from converting the disc recording apparatus into 
the second state if the control information has not 
been recorded in the control information area. 

A second aspect of the invention provides a 

35 method for controlling a disc on which information 
has been recorded in a predetermined position, 
wherein the disc has a control information area for 
recording control information for accessing a head 
to the predetermined position, including the step of: 

40 inhibiting the fetching of the disc, after information 
has been recorded into the data area and before 
control information corresponding to said informa- 
tion is recorded into the control information area. 
The invention will be further described by way 

45 of non-limitative example with reference to the ac- 
companying drawings, in which:- 

Figure 1 is a block diagram of an embodi- 
ment of the present invention; 

Figure 2 is a plan view of a disc employed in 

so an embodiment of the invention; and 

Figure 3 is a flowchart which is used to 
explain the embodiment of the invention. 

An embodiment of the present invention will be 
described hereinbelow with reference to the draw- 
ings. 
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Figure 1 shows an embodiment of the inven- 
tion. In figure 1, reference numeral 1 denotes a 
WORM type compact disc. The WORM type com- 
pact disc 1 is an optical disc in which data can be 
written only once. The WORM type compact disc 1 
satisfies the standard of the compact disc with 
respect to both of the mechanical and optical pa- 
rameters. That is, as shown in figure 2, the external 
diameter <b of the WORM type compact disc 1 is 
set to, for instance, 12 cm and a centre hole 2 of, 
for instance, 15 mm is formed at the centre of the 
disc. The reflectance of the WORM type compact 
disc 1 is sufficient for use in compact disc players, 
ie, 70% or more. 

Guide grooves are formed along tracks on 
WORM type compact disc 1 . The tracking control 
is executed along the guide grooves. Concave and 
convex portions are formed in the width direction 
on the guide grooves and time code information 
can be also wobble recorded. 

The WORM type compact disc 1 is set on a 
tray 10. The tray 10 is driven by a tray driving 
mechanism 11. When the WORM type compact 
disc 1 is loaded to the recording apparatus, the 
tray 1 0 if driven by the tray driving mechanism 1 1 
(as shown by an arrow A) to expose disc 1 to the 
outside. When the WORM type compact disc 1 is 
put on the tray 10, the WORM type compact disc 1 
is conveyed into the recording apparatus by the 
tray 10, in the direction shown by an arrow B, and 
is attached to a rotary shaft of a spindle motor 12. 

The spindle motor 12 is controlled by a spindle 
servo circuit 13 and rotated. Thus, the WORM type 
compact disc 1 is rotated at CLV (constant linear 
velocity). 

An optical pickup 14 can be moved in the 
radial direction of the WORM type compact disc 1 
by a thread feeding mechanism 15., A focusing 
servo circuit 16 and a tracking servo circuit 17 are 
provided for the optical pickup 14. The focusing 
servo circuit 16, tracking servo circuit 17, and spin- 
dle servo circuit 13 are under the control of a 
system controller 18. Commands are given from a 
key switch 19 to the system controller 18. 

In a recording operation, digital data is input 
from an input terminal 21. The digital data from the 
input terminal 21 is. sent to an encoder 24 through 
an input data interface 23. On the other hand, in 
the case of using a time code from the outside, 
time code data is input from an input terminal 22. 
The time code data is sent to the encoder 24 
through a switch 26. For instance, in the case 
where data of another compact disc is dubbed on 
to the WORM type compact disc 1 , the reproduc- 
tion digital audio data of the. other compact disc is 
input to the input terminal 21. The time code data 
which is obtained from a subcode of the other 
compact disc is input to the input terminal 22. 



In the case of using the internal time code, the 
time code data from a time code generating circuit 
25 is sent to the encoder 24 through the switch 26. 
The time code generating circuit 25 is controlled 

5 by the system controller 18. 

In the case where time code has been wobble 
recorded on the guide grooves of the tracks of the 
WORM type compact disc 1, the time code is 
derived from a decoder 32. The time code is sent 

w to the encoder 24 and to the system controller 18. 

A reproduction sync signal is supplied from the 
decoder 32 to the encoder 24. The digital data 
from the input terminal 21 is encoded by the en- 
coder 24 in accordance with the recording format 

r5 of the compact disc. That is, the digital data from 
the input terminal 21 is developed into predeter- 
mined frames and is added with error correction 
code by the CIRC (cross interleave reed solomon 
code) and up to 108 frames are interleaved. The 

20 subcode data is formed on the basis of the time 
code data from the input terminal 22 or time code 
generating circuit 25 and the subcode data is ad- 
ded. 

The data encoded by the encoder 24 is sent to 

25 a modulator 28 and is EFM (eight to fourteen 
modulation) modulated by the modulator 28. An 
output of the modulator 28 is supplied to the op- 
tical pickup 14. A laser beam modulated by an 
output of the modulator 28 is output from the 

30 optical pickup 14. The laser beam is irradiated onto 
the WORM type compact disc 1. 

The TOC (table of contents) data is formed 
from the content of the data which is recorded on 
the WORM type compact disc 1 and its time code. 

35 The TOC data is stored into a memory 27 as the 
occasion arises. 

After the recording of data to the area of 
WORM type compact disc 1 outside of the lead-in 
portion 3 (figure 2), when a tray opening button 36 

40 is depressed, the optical pickup 14 is moved to 
lead-in portion 3 of the innermost rim of the WORM 
type compact disc 1 in accordance with a com- 
mand from the system controller 18. The TOC data 
stored in the memory 27 is then recorded into the 

45 lead-in portion 3. 

That is, as shown in figure 3, when the WORM 
type compact disc 1 is to be translated out of the 
recording apparatus, a check is first made to see if 
the tray opening button 36 has been depressed or 

so not (step 51). If it is determined that the tray 
opening button 36 has been depressed, -a check is 
made to see if the TOC data has been recorded in 
the lead-in portion 3 of the innermost rim of the 
disc or not (step 52). 

55 If the TOC data has been recorded in the lead- 

in portion 3 of the innermost rim of the disc, a drive 
signal is applied to the tray driving mechanism 1 1 
and the tray 10 is opened (step 53). If the TOC 
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data is not recorded in the lead-in portion 3 of the 
innermost rim of the disc, the optical pickup 14 is 
moved to the lead-in portion 3 of the innermost rim 
of the disc and the TOC data is written into the 
lead-in portion 3 (step 54). After the TOC data has 
been recorded to the innermost rim of the disc as 
mentioned above, the tray 10 is opened. 

In an embodiment of the invention, the TOC 
data is written into the lead-in portion 3 of the 
innermost rim of the disc in association with the 
depression of the tray opening button 36. There- 
fore, when the WORM type compact disc 1 is 
taken out of the recording apparatus, it is certain 
that the TOC data has been recorded into the lead- 
in portion 3 of the innermost rim of the disc. 

Upon reproduction, the recording signal of the 
WORM type compact disc 1 is reproduced by the 
optical pickup 14, the reproduction RF signal is 
supplied to an RF amplifying demodulator 31 . The 
recording signal of the WORM type compact disc 1 
is demodulated by the RF amplifying demodulator 

31. The demodulated data is sent to the decoder 

32. In the decoder 32, a deinterleaving process, 
error correcting processing of the CIRC, and the 
like are executed and the reproduction data from 
the WORM type compact disc 1 is decoded. The 
time code data is reproduced from the subcode 
which is derived from the reproduction data of the 
WORM type compact disc 1 . 

The reproduction data decoded by the decoder 
32 is output from an output terminal 34 through an 
output data interface 33. On the other hand, the 
time code data reproduced by the decoder 32 is 
output from an output terminal 35 through the out- 
put data interface 33 and is sent to the system 
controller 18. 

Upon reproduction, the optical pickup 14 is first 
moved to the lead-in portion 3 of the innermost rim 
of the disc. The TOC data recorded in the lead-in 
portion 3 is read. The recording position informa- 
tion of the data recorded on the WORM type 
compact disc 1 to be reproduced is obtained from 
the TOC data. 

Therefore, if the TOC data is not recorded in 
the lead-in portion 3 of the innermost rim of the 
WORM type compact disc 1 the initial position of 
the optical pickup 14 is not determined at the start 
of the reproduction. Therefore, there is a risk that 
the moving mechanism of the optical pickup 14 will 
oscillate and the moving mechanism of the optical 
pickup 1 4 will be damaged. 

In an embodiment of the invention, as men- 
tioned above, the TOC data is written into the lead- 
in portion 3 of the innermost rim of the disc in 
association with the depression of the tray opening 
button 36. Therefore, when the WORM type com- 
pact disc 1 has been taken out of the recording 
apparatus, the TOC data has certainly been re- 



corded in the lead-in portion 3 of the innermost rim 
of the disc. Thus, the invention avoids the possibil- 
ity that the position of the optical pickup 14 is not 
determined at the start of the reproduction and the 

5 moving mechanism of the optical pickup 14 may 
be damaged. 

After data has been recorded to the WORM 
type compact disc 1, in order to confirm the re- 
corded data, the user may want to try to reproduce 

70 the data before the WORM type compact disc 1 is 
fetched from the recording apparatus. In this case, 
the TOC data stored in the memory 27 is referen- 
ced and the optical pickup 14 is moved to a 
desired position in response to the TOC data 

is stored in the memory 27. 

In the above embodiment, control is made in a 
manner such as to write the TOC data into the 
lead-in portion 3 of the innermost rim of the WORM 
type compact disc 1 in associated with the depres- 

20 sion of the tray opening button 36, thereby allowing 
the TOC data to be certainly recorded in the lead- 
in portion 3 of the innermost rim of each WORM 
type compact disc 1 taken out of the recording 
apparatus. However, the invention is not limited to 

25 such control. It is also possible to perform any 
control such that the TOC data is certainly re- 
corded in the lead-in portion 3 of the innermost rim 
of the disc when the WORM type compact disc 1 
(on which data has been recorded) is taken out of 

30 the recording apparatus. For instance, it is also 
possible to perform control in a manner such that 
when an end confirmation button is depressed, 
TOC data is recorded into the lead-in portion 3 of 
the innermost rim of the disc and if the end con- 

35 firmation button is not depressed, the tray 10 is 
inhibited from being opened. 

As mentioned above, according to the inven- 
tion, control is made so as to write the TOC data 
into the lead-in portion 3 of the innermost rim of 

40 the disc in association with the depression of the 
tray opening button 36. Thus, when the WORM 
type compact disc 1 is taken out of the recording 
apparatus, the TOC data is certainly recorded in 
the lead-in portion 3 of the innermost rim of the 

45 disc. Therefore, in the case where information re- 
corded in the data area of disc 1 (the area sur- 
rounding portion 3) is reproduced, at the start of 
the reproduction, the optical pickup 14 can be 
moved to the lead-in portion of the innermost rim 

so of the disc to allow the TOC data to be certainly 
read and it is possible to eliminate the danger such 
that at the start of the reproduction, the initial 
position of the optical pickup 14 is not determined 
and the moving mechanism of the optical pickup 

55 14 is damaged. 

Having described a specific preferred embodi- 
ment of the present invention with reference to the 
accompanying drawings, it is to be understood that 
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the invention is not limited to that precise embodi- 
ment, and that various changes and modifications 
may be effected therein by one skilled in the art 
without departing from the scope of the invention 
as defined in the appended claims. 



Claims 

1. A disc recording apparatus for recording 
information onto a disc, wherein the disc has a data 
area for recording data in a predetermined position, 
and a control information area for recording control 
information for accessing a head to the predeter- 
mined position, comprising: 

state conversion means for converting the disc 
recording apparatus from a first state in which 
recording is executed, into a second state in which 
fetching of the disc is executed; and 
control means connected to the state conversion 
means for inhibiting said state conversion means 
from converting the disc recording apparatus into 
the second state if the control information has not 
been recorded in the control information area. 

2. A disc recording apparatus according to 
claim 1 , wherein said control information is a table 
of contents. 

3. A disc recording apparatus according to 
claim 1 or 2, wherein the state conversion means 
includes a drive, wherein the control means com- 
prises a command means for commanding the 
drive, and wherein the control means executes 
recording of said control information in response to 
an output of said command means. 

4. A disc recording apparatus according to 
claim 1, 2 or 3 wherein the control means com- 
prises detecting means for detecting whether the 
control information has been recorded in the con- 
trol information area, and wherein said control 
means inhibits the state conversion means from 
converting the disc recording apparatus into the 
second state in response to an output of the de- 
tecting means. 

5. A disc recording apparatus according to any 
one of the preceding claims, wherein said disc 
recording apparatus comprises a command means 
for commanding the end of the recording of in- 
formation into said data area in response to an 
output of said command means. 

6. A disc recording apparatus according to any 
one of the preceding claims, also comprising a 
memory for storing said control information. 

7. A disc recording apparatus according to 
claim 6, comprising information reproducing means 
for reproducing information recorded in said data 
area by accessing a head to the data area in 
response to the control information stored in said 
memory. 



8. A method for controlling a disc on which 
information has been recorded in a predetermined 
position, wherein the disc has a control information 
area for recording control information for accessing 

5 a head to the predetermined position, including the 
step of: 

inhibiting the fetching of the disc, after information 
has been recorded into the data area and before 
control information corresponding to said informa- 
w tion is recorded into the control information area. 

9. A method according to claim 8, wherein said 
control information is stored in a memory, and 
including the step of: 

reproducing the information recorded in the data 
is area in response to the control information stored 
in the memory. 

10. A method according to claim 8 or 9, 
wherein the disc is translated in response to a tray 
opening command, and including the step of: 

20 automatically recording the control information in 
the control information area in response to the tray 
opening command. 

11. A method according to claim 8, 9 or 10. 
including the step of: 

25 automatically recording the control information in 
the control information area in response to an end 
confirmation command. 
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